(A-B) CYFIP1 GFP and GFP control overexpressing neurons were fixed and stained at DIV14 with antibodies to the pre and post excitatory synaptic markers VGLUT and PSD95. Number of synapses, considered as PSD95 and VGLUT positive clusters, were quantified within (A) the dendritic shaft and (B) dendritic spines. CYFIP1
GFP overexpression resulted in a significant increase in number of synapses on both the shaft and spines (shaft synapses: from 5.1 ± 1.2 to 11.6 ± 1.9 for CYFIP1, p = 0.0084; spine synapses: from 2.9 ± 0.6 to 5.2 ± 0.8 for CYFIP1, p = 0.039; both n = 15-16 cells from 3 independent preparations; Student's t-test). (C) Graph representing the proportion of excitatory synapses located on dendritic spines compared to the dendritic shaft (shaft synapses: from 52 ± 7.3% to 68.4 ± 2.4% for CYFIP1, n = 14 cells from 3 independent preparations, p = 0.036, Student's t-test). (D) The ratio of spine to shaft excitatory synapses in control compared to CYFIP1 GFP overexpressing cells (from 0.8 ± 0.2 to 0.5 ± 0.1, n = 14 cells from 3 independent preparations, p = 0.076 n.s., Student's t-test). (E) Mature hippocampal neurons were transfected for 4 days with actin GFP to label cell morphology and DsRed control, CYFIP1 mCherry or CYFIP2 mCherry , fixed and imaged (upper panels: representative images; lower panels: 3D reconstruction). Colour key for spine 3D reconstruction: green = mushroom, red = stubby, blue = long and thin, pink = filopodia. Scale bar, 5 µm. (F) Dendritic spine analysis revealed no change in total spine density (from 0.6 ± 0.02 to 0.65 ± 0.02 for CYFIP1 and 0.63 ± 0.02 for CYFIP2; n=49-66 filaments per condition; 1-way ANOVA, Dunn's post-hoc multiple comparison, n.s.). (G) Quantification of spine subtype density in CYFIP1 mCherry and CYFIP2 mCherry overexpressing cells (Spines/μm, stubby: from 0.23 ± 0.01 to 0.21 ± 0.01 for CYFIP1 and 0.20 ± 0.01 for CYFIP2; mushroom: from 0.25 ± 0.01 to 0.28 ± 0.01 for CYFIP1 and 0.27 ± 0.01 for CYFIP2; long,thin: from 0.12 ± 0.01 to 0.15 ± 0.01 for CYFIP1 and 0.16 ± 0.01 for CYFIP2; filopodia: from 0.002 ± 0.001 to 0.007 ± 0.002 for CYFIP1 and 0.006 ± 0.001 for CYFIP2; n = 49-66 filaments per condition; 2-way ANOVA, Tukey's post-hoc multiple comparison). *p < 0.05, **p < 0.01. Bars indicate mean and error bars s.e.m. . Cells were labelled with antibodies to V5 to confirm CYFIP1 expression and GFP to amplify the cytosolic GFP expression. Scale bar, 20 μm. (C) Western blot of COS7 cell lysate sample transfected with CYFIP1 2AGFP and probed with antibodies to V5 and GFP. Bands are detected at the expected weight for GFP alone and CYFIP1 V5 indicating that ribosome skipping and protein expression is occurring correctly. (D,E) mEPSCs were recorded from DIV14-16 neurons overexpressing CYFIP1 2AGFP or GFP. Calculation of rise (D) and decay (E) time kinetics from these recordings showed no change between GFP and CYFIP1 overexpressing cells (rise time: from 3.7 ± 0.5 ms to 3.9 ± 0.6 ms; n = 12 cells from 3 preparations; p = 0.701 n.s.; Mann-Whitney; decay time: from 6.4 ± 0.7 ms to 5.6 ± 0.6 ms; n = 12 cells from 3 preparations; p = 0.387 n.s.; Student's t-test). Primer pair WT F and WT R produce a PCR product of 259 base pairs (bp) from the WT allele, these primers are too distant from each other to produce a product from the KO-first allele and produce a shifted 'ghost band' from the floxed allele. Primers WT F and Mut R produced a 182 bp product from the KO-first allele with Mut R annealing at the very 5' region of the LacZ cassette. Primers Del F and Del R produced a 499 bp product from the cKO allele but are too distant from each other to produce a product from the floxed allele. 
